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IN TRO DUC TION
Atopic and al ler gic dis eases have been on an in -
crease for sev eral de cades. More over, un known
fac tors re lated to the west ern life style ap pear to be
im por tant in the de vel op ment of atopy. Dif fer ent
air-pol lu tion pat terns char ac ter ize east and west
Eu ro pean coun tries, traf fic-re lated pol lu tion has
been an in creas ing prob lem rep re sent ing a mix ture
of ni tro gen ox ides, gas ex haust par ti cles and other
small-sized par ti cles (1). To day, atopic der ma ti tis is
prev a lent in many coun tries and is dif fi cult to treat.
Hy per sen si tiv ity to house dust mite, es pe cially
Dermatophagoides pteronyssinus (Der p), is an im -
por tant cause of atopic der ma ti tis (AD). AD com -
bined with at least two atopic fam ily mem bers
showed a sig nif i cant risk of al ler gic air way dis ease
man i fes ta tion. Ac cord ing to clin i cal atopic di ag no -
sis, it is nec es sary to es tab lish the hy per sen si tiv ity
to al ler gens. In dif fer ent atopic disseases, in ha la -
tion al ler gens are most com monly in volved (2-4).
Lau et al. com pared dust screen ing for Der p 1 and
Der f 1 with quan ti ta tive and semiquantitative ELISA 
(5). Al ler gen  spe cific di ag no sis (as well as ther apy)
should be based on pu ri fied stan dard ized al ler gen
ex tracts (6). The find ing that hu man mast cells af ter
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SUM MARY The cor re la tion of pol len al ler gens, Dermatophagoides ptero -
nys sinus and an i mal dender was as sessed dur ing a two-year pe riod. Re -
sults of skin prick test, to tal and spe cific IgE UniCAP tests were com pared in 
atopic pa tients (AP) with the fol low ing  di ag no ses: atopic der ma ti tis, al ler gic
rhi ni tis, al ler gic con junc ti vi tis, al ler gic bron chi tis or asthma, al ler gic ur ti caria
and angioedema. The study in cluded to tal and spe cific IgE (in vi tro) tests to
al ler gen mix tures (grass, tree, weed) or to sin gle al ler gens of Dermato -
phagoides pteronyssinus (Der p), cat and dog fur, feather, etc. Com par i son
of skin prick test with to tal and spe cific IgE UniCAP immunoassay was done
in 173  pa tients, i.e. 107 fe male and 66 male atopic pa tients aged 9-76
years. Al ler gies were most com monly re corded in the 25-35 age group. To -
tal IgE ranged from 8.63 kU/l to >4000 kU/l, with spe cific IgE rang ing from
class 1 to class 5. Skin prick test showed high cor re la tion with spe cific IgE
for grass and weed pol len in pa tients with repiratory al lergy (50.28%). Good
cor re la tion among all three tests was quite fre quently ob served. The re sults
sug gest that the study should be con tin ued us ing these three tests in fur ther 
cases of atopic der ma ti tis.
KEY WORDS test cor re la tion; skin prick test; to tal IgE UniCAP; spe cific IgE
UniCAP; atopic pa tients
IgE-me di ated ac ti va tion pro duced a wide range of
cytokines sug gests that IgE may con trib ute to sub -
se quent in flam ma tory re ac tion such as air way
eosinophilia and re mod el ing as so ci ated with the
late al ler gic re sponse (7). Zawodniak et al. (9) com -
pared stan dard and mod i fied skin prick test (SPT)
method for al ler gen ex tract grass, weeds, trees,
Der p and an i mal dender (9). SPT has become the
basic, safe and widely used method for allergy
diagnosis, and its positive results show strong cor -
re la tion with clinical symptoms (10).  
Dur ing two-year pe riod, we com pared SPT re -
sults with to tal and spe cific IgE UniCAP tests in
atopic pa tients with the di ag no ses of al ler gic rhi ni tis
(AR), al ler gic con junc ti vi tis (AC), al ler gic bron chi tis
or asthma (AB), atopic der ma ti tis (AD), al ler gic ur ti -
caria (U) and angioedema (AO) ac cord ing to lit e r a -
ture data (2-8).
The aim of the study was to in ves ti gate and
com pare the clin i cal sig nif i cance of atopic dis eases
with the re sults of SPT, to tal and spe cific IgE.
MA TE RIAL AND METH ODS 
In vivo SPT was per formed at Al lergy Clinic, Uni -
ver sity De part ment of Der ma tol ogy and Venero -
logy, Zagreb Uni ver sity Hos pi tal Cen ter, Zagreb.
To tal and spe cific IgE in vi tro tests were per formed
at Bio chem is try Lab o ra tory, Zagreb Chil dren’s Hos -
pi tal, School of Medicine, Zagreb. 
Dur ing a two-year pe riod (2001-2002), sen si tiv -
ity to most com mon al ler gens was tested in 173
atopic pa tients us ing SPT. The study in cluded al ler -
gen mix tures (grass, tree, weed) or sin gle al ler gens
of Dermatophagoides pteroyssinus (Der p), pol len
(coksfoot, tim o thy, birch, rag weed, mugwort), cat
and dog fur, feather, etc. (3,8). In all study pa tients,
we com pared SPT with to tal and spe cific IgE
UniCAP immunoassays. SPT al ler gens were pro -
duced at Zagreb In sti tute of Im mu nol ogy, ac cord ing 
to Eu ro pean stan dard. The im me di ate type of hy -
per sen si tiv ity to al ler gens was proven with SPT. We 
started with his ta mine as pos i tive con trol and buffer
so lu tion as neg a tive con trol; pos i tive re ac tion was
read af ter 20-25 min utes as weal and flare, from +1
to +4 (8). The pa tients were tested with 38 sin gle al -
ler gens. The Pharmacia UniCAP sys tem, and FEIA
and Upjohn re agents were used for quan ti ta tive
mea sure ment of cir cu lat ing to tal or spe cific IgE in
hu man se rum or plasma, with read ing in classes
from 0 to 6. The normal total IgE level was 100 kU/l,
and specific IgE range (kUA/l) class 0-6.  
RE SULTS
SPT was pos i tive in all 173 pa tients to at least
one al ler gen. Cor re la tion among SPT, to tal and
spe cific IgE UniCAP tests was an a lyzed in all 173
pa tients with atopic dis eases (AR, AC, AB, AD, U
and AO). There were 107 (62%) fe male and 66
(38%) male AP pa tients, age range 9-76. Al ler gies
were most com monly re corded in the 25-35 age
group. Pos i tive SPT re ac tions are shown in Ta ble 1. 
To tal IgE ranged from 8.63 kU/l to >4000 kU/l, and
spe cific IgE from class 1 (con cen tra tion 1.42) to 5
(con cen tra tion 68.2). The com par i son of in vivo and 
in vi tro tests showed good cor re la tion (50.28%) for
re spi ra tory al lergy and com bi na tion of respiratory
and skin allergy (Table 1).
Ta ble 2 shows to tal num ber and per cent age of
al ler gens (sin gle and mix ture). The high est rate was 
re corded for grass pol len mix ture (43.35%), fol -
lowed by Der p (35.26%), whereas other al ler gens
showed quite a low rate of 1.15% to 11.56%.
DIS CUS SION
Tra di tion ally, skin tests and spe cific IgE have
been con sid ered to be of ma jor di ag nos tic im por -
tance. How ever, none of di ag nos tic tests can re -
place the ra tio nal judg ment of clin i cal diagnosis (8). 
In some East ern Eu ro pean coun tries,  very high
lev els of ‘clas sic’ pol lu tion con sist ing mainly of sul -
fur di ox ide (SO2) and sus pended par ti cles are re -
corded. The pos si ble causes of the risk of al ler gic
dis eases are ozone, NO2 and par tic u late mat ter.
Global eval u a tion of pa tients with al ler gies and ther -
a peu tic ef fi cacy should in clude both clin i cal and in -
stru men tal pa ram e ters (1). The prev a lence of al -
lergy is on an in crease (1). Dur ing rou tine di ag nos -
tic work-up, our 173 pa tients un der went SPT to 38
in ha la tion al ler gens. The most com mon al ler gens
were similar to those reported in the literature
(1,5,9).
When al ler gic pathogenesis of a dis ease is sus -
pected, SPT to stan dard ized al ler gens should be
per formed. The mea sure ment of al ler gen spe cific
IgE in se rum (as sin gle al ler gens or groups) is a
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use ful di ag nos tic ap proach. As sen si ti za tion to an
al ler gen does not nec es sar ily mean that the in di vid -
ual pa tient suf fers from clin i cal dis ease, the clin i cal
rel e vance of skin or spe cific IgE re sults should be
dem on strated be fore in tro duc ing treatment such as 
immunotherapy (6). 
In the lit er a ture, it is reccomended to an a lyze
SPT (in vivo) and one of to tal and spe cific IgE tests
(in vi tro) (5). Some au thors found good cor re la tion
for re spi ra tory al lergy, es pe cially for al ler gic rhi ni tis
and bron chi tis (5,9). Our re sults re vealed the best
cor re la tion for Der p and very good for pol len, which 
is in con cor dance with the re port of Lau et al. (5).
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Table 2. Most common allergens in 173 atopic patients
according to skin prick test
Allergen n %
Grass pollen mixture 75 43.55
Cocksfoot (Dactilys glomerata)  5  2.89
Tree pollen mixture  6  3.46
Birch (Betula verrucosa)  2  1.15
Ragweed (Ambrosia elatior) 20 11.56
House dust mite (Dermatophagoides
 pteronyssinus) 61 35.26
Animal fur  2  1.15
Feather  2  1.15
Ta ble 1. Cor re la tion be tween Skin prick test, to tal and spe cific IgE UniCAP tests in 173 atopic pa tients
No. of atopic patients Diagnosis Mostly positive reactions on SPT Total IgE UniCAP KU/l Specific IgE ranged from +1 to +6
39 AR* Grass pollen +4 60.3-1002 +2(2.20)to +3(13.1)
Der p +2 Ragweed +4(22.7)
Weed pollen +3 Der p +2(2.20)
6 AO Der p +1 60.5-170.0 +1(1.42) to +2(2.20)
Der p +1(1.42)
16 U Der p +3 8.63-78.8 +1(1.42) to 0(<0.35)
Grass pollen +3 Der p +1(1.42)
Feather +1 Coksfoot 0(<0.35)
70 AD Der p +4; +3; +2;+1 58 to >4000 +1(1.42) to +4(58.1)
Timothy +4; +3 Der p +4(58.1)
Feather +1 Timothy +4(30.3)
Mugwort +3 Feather 0(<0.35)
Ragweed +4(30.3)
26 AD+AR Der p +1 129-272.0 +1(1.42) to +4(60.0)
Feather +1; +2 Der p +1(1.42)
Grass +3 Timothy +4(50.6)
Trees +2 Mugwort +4(60.0)
Birch +2; +3 Birch +2(2.20)
Cocksfoot +3 Feather +3(13.1)
Mugwort +2
6 AC Der p +3 62-212.0 +2(2.20) to +3(8.66)
Birch +3 Der p +3(8.66)
Animal dender +1 Birch +3(8.66)
Cocksfoot +3 Animal dender +2(2.20)
10 AB Grass +2 29-797 +2(2.69) to +5(68.2)
Cocksfoot +2 Ragweed +5(68.2)
Birch +2 Cocksfoot +2(2.69)
Oak +3(4.49)
*AR=allergic rhinitis; AC=allergic conjunctivitis; AB=allergic bronchitis and asthma; AD=atopic dermatitis; U=allergic urticaria; AO=angioedema
How ever, in creased lev els of to tal IgE have been
re ported to be as so ci ated with the prev a lence of
asthma even in nonatopic sub jects who do not pro -
duce spe cific IgE to com mon al ler gens (7). The as -
so ci a tion with in creased IgE se rum lev els is also
ob vi ous for other al ler gic dis eases such as sea -
sonal al ler gic rhi ni tis, in sect venom al lergy or food
al ler gies (7). Di ag nos tic tests for de ter mi na tion of
to tal and spe cific IgE an ti bod ies are ra dio immuno -
sorbent test (RIST), fluoro immunoassay (FIA), flu -
oro en zyme immunoassay – CAP Sys tem (FEIA-
 CAP), and for de ter mi na tion of spe cific IgE an ti bod -
ies ra dio allergosorbent test (RAST) and CAP Sys -
tem RAST (8). For pol len, it is rec om mended to an -
a lyze to tal and spe cific IgE dur ing the sea son and in 
the pe riod out of pol lu tion. It is suf fi cient to use SPT
once a year (2, 5, 9,10-14). The examined method
may be considered as an alternative to SPT, as it is
safe, cheaper and more convenient (9).
CON CLU SIONS
In or der to ob tain better test cor re la tion for pol len 
al ler gens it is neccessary to per form test ing twice a
year (spring and au tumn), and once a year to Der p,
cat and dog fur, feather, etc.
The cor re la tion of SPT with spe cific IgE for grass 
and weed pol len is better in pa tients with al ler gic
rhi ni tis, con junc ti vi tis and bron chi tis. In the pres ent
study, the three tests fre quently yielded a very good
cor re la tion (50.28%). Pa tients with atopic der ma ti tis 
caused by Der p showed better cor re la tion of SPT
with to tal IgE. The re sults sug gest that the study
should be con tin ued by use of these three tests in
fur ther cases of atopic dermatitis.
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